Operational risk management is an important aspect in an organization to manage operational risk efficiently. Hence, this study intended to investigate the effects of internal and external factor in manufacturing industry towards operational risk. This study employs time series regression analysis of manufacturing industry in Germany from 2012 to 2016.
INTRODUCTION

Introduction
This chapter begins with an overview of the Germany manufacturing industry. This is followed with the discussion of the problem statement, the research objectives, scope of the study and lastly the organization of the study.
Overview of Germany Manufacturing Industries
The economy of Germany is very well known as the highly developed social market economy. In Europe itself, it has the largest national economy, the fourth largest by nominal Gross Domestic Product (GDP) in the world, and fifth by GDP. According to
International Monetary Fund (IMF), the country accounted 28% of the euro area economy.
In 2017 itself, the GDP of Germany was $3,686,606 million putting Germany in the ranking of 4 th out of 196 countries in the world. In 2016 alone, the GDP of manufacturing industries in Germany amounted up to $168.23 Euro Billion. Before unification phase took place in Germany, 40% of Germany workforce was involved in manufacturing, with the main industries being machine tools, automotive manufacturing, electrical engineering, iron, steel, chemical and optics (Congress, n.d.) . Thus, the future German economy will retain a powerful industrial component that will likely total above 30 percent of German GDP. And now, Germany has proven to the world that the country's manufacturing industries conquered among the largest percentage. The world wonder what makes Germany manufacturing industry so successful. From luxurious car of Volkswagen to our sport attire by Adidas, it gives the insight Germany provides the world almost everything.
Among the answer to Germany success in manufacturing field is their economy emphasise on 'making things' instead of using the readymade machine from outside their country.
Thus, after World War II, Germany government put in place a financial and institutional structure which supported manufacturing (Ydstie, 2018) . They invest in very capable of small and middle size company called Mittelstand. That's how the Germany built the foundation of the country's manufacturing success (Ydstie, 2018) .
Problem Statement
It is really essential for company to manage their operational risk. Operational risk management is defined as a methodology for organizations looking to put into place real oversight and strategy when it comes to managing risk. Every business has the probability of facing circumstances or fundamental changes that caused risk to come into it, from minor inconveniences to major form which might put the business existence in jeopardy.
According to Investopedia however, operational risk summarizes the risk that company undertakes as it gave attempt to operate within a given field or industry. Operational is also the risk of business operation failing due to human error. It changes from industry to industry, and it is an important consideration when decision of looking for potential investment been made. According to Investopedia also, the lower the human interaction in that particular industry, the lower the operational risk. Among the main problems recognised for business firms in Germany are energy costs, following the introduction of surcharges to promote the production of renewable energies; and shortage of skilled labour (Office, 2017) . This has contributed to human resources problem in Germany which affect their firm's operational system. In Germany, in order to overcoming the existing problem regard their human resource, the Local Chambers of Commerce is responsible in providing vocational education with extensive but rigid system (Office, 2017).
Research Objectives
Overall, this study aims to determine the Germany manufacturing companies' operational risk and the effect by internal and external factors by manufacturing industries.
Objectives of this study particularly are:
1. To investigate the specific factors towards operational risk.
2. To investigate the macro-economic factors towards operational risk.
3. To investigate the specific factors and macro-economic factors towards operational risk.
Scope of Study
The scope of sample study consist of five manufacturing companies in German which is BMW, Adidas, Daimler and Siemens. The accounting and financial ratios was based on each company's annual report for 5 years (from 2012 to 2016).
Organization of the Study
This study includes of five main chapters. Chapter one provides background of study, which consists of an overview of the study, problem statement, scope of the study, and organization of the study. Chapter two reviews the literature, the subject discussed in this chapter is about firms' operational risk and the effect of internal and external factors towards it. Chapter three details the proposed methodology, approach and design of study.
Chapter four discusses the results and findings of the study, which includes the descriptive statistical analysis, correlation and diagnostic test. Finally, chapter five includes summary and conclusions of the study, implications of the study, the limitation of the study and also recommendation for future work.
CHAPTER 2 LITERATURE REVIEW
Introduction
This chapter is dedicated to the review of literature related to the study. This chapter consists of three sections. Section 2.2 will provide the insight into the operational risk and its effect consist of specific factors and macroeconomic factors.
Operational Risk
Operational risk is defined as the risk of loss resulting from inadequate or failed internal processes, people and systems or from external events. Other classes of risk could also be included such as fraud, security, privacy protection or environmental risks. Woods and Dowd (2008) studies explained operational risk arises due to internal system and human error. Operational risk faced by a firm is different from each other depending on the type of operation conducted by the firm Nastiti (2017).
In 2012, Allied Irish Bank conduct an error in sending an incorrect statement that affect the creditworthiness of 12,000 of its customer and as a result, the bank incurred a high cost in order to fix the error (Carswell,2012) , which shows the impact of operational failure. Operational risk can be classified into two types namely risk arises from the error in the technology used by the company which the failure in the process and transactions is included.
The second type of risk is known as risk arises due to agency cost as stated by Jarrow (2008) . Power (2003) however suggested operational risk is necessarily a forensic category and therefore any definition of operational risk in part by what it is sensible to blame a single middle level manager as compared to Chief Executive Officer. Khalil (2017) stated operating profit margin ratio was used as a measurement to indicate the efficiency of the firm's operation by dividing the operating income to total revenue.
Liquidity Risk
The common understanding when it comes to liquidity risk is the failure of business or financial institution to meet their short term debt obligations. It simply means that the assets cannot be convertible quickly to cash. Ahmed Mohammed Dahir (2018) in his studies defined liquidity risk as uncertainty in the bank's inability to meet its payment obligation. He also mentioned how liquidity risk acts as driving risk factor which gives threat to financial system and that threat coming from different sources. According to Felice and Hall (2013) , it is said to be the outcome if the manufacturing company is unable to pay its liabilities without incurring any additional charges and penalties. Meanwhile, it is understood liquidity risk has significant effect on the company's performance and asset base hence becomes a key factor in considering of making and investment plan.
Let say if the company failed to minimize spending, when the current liabilities fall due , it will not be settled, additional charges hence will be attached to the obligation of the company credit scores to the fund providers and suppliers (Mathuva, 2010) . In company, liquidity risk is measured using liquidity ratios such as current ratio, quick ratio and cash conversion cycle (CCC). Current ratio is equal to current assets divided by current liabilities. The quick ratio on the other hand is equal to current assets minus inventories divided by current liabilities. It can also be calculated as cash and cash equivalents plus marketable securities plus accounts receivable then divided by current liabilities.
On the other hand, companies that have favourable liquidity position usually will have favourable credit policy. Ojeka (2011) in his studies explained that negative effect on liquidity of manufacturing companies did not exist. According to him, to reduce liquidity problem is by setting up credit standards and collection period.
Credit Risk
According 
CHAPTER THREE METHODOLOGY
Introduction
Research methodology is defined as "the general approach the researcher takes in carrying out the research project", Leedy and Ormrod (2011) . It is also defined as the study of the rules in which knowledge is obtained. However, Cohen and Manion (1996) defined methodology as the approach used in the research to collect data. This method is used to achieve the objectives of the study and thus get a perfect result in the end of the study. This study is conducted to know the internal and external factors of manufacturing industry towards operational risk. The method used to collect data is Statistical Package for the Social Sciences (SPSS) version 24.
Population / Sampling Technique
The unit of analysis is the major entity that is being analyzed in a study. For example, individuals, groups and artifacts could be a unit of analysis in a study. In this study, organizations will be the unit of analysis. The population in this study is the company's effects of internal and external factors in manufacturing industry towards operational risk. From this population, four manufacturing companies from Germany were chosen which is BMW, Daimler, Siemens and Adidas. Data from the annual reports from each company from the year 2012 until 2016 is used to measure the dependent variables (operational risk) and the independent variables (firm specific factors and macroeconomic factors).
Statistical Technique
We chose Germany to conduct this study and narrowed down to the manufacturing industry. We have chosen four companies as samples. The companies are BMW, Daimler, Adidas, and Siemens. We have referred to the annual report (from 2012 until 2016) for each year and use the details in income statement and balance sheet from these annual report to calculate the effect of firm specific factors for each year from various aspect such as profitability, liquidity, operational, and credit. For non-financial performance, the disclosure of information regarding board of director in terms of nationality, qualification, gender diversity, audit committee, remuneration committee, board size, board meeting, experience and total remuneration are used to find index score. 
Data Analysis
In accordance to the conceptual framework of research in the future, there are one dependent variable and two independent variables in this study. The research framework are as follow: has the lowest operating ratio of 9.21%.
Liquidity Risk Figure 4.2 Average current ratio
Liquidity ratio is defined as the ability of businesses or firm to meet or pay for its short term debt obligation. It measures how fast a business can convert its assets into cash to pay off all the debts. The way liquidity risk is computed is by dividing the current assets with current liability, thus producing average current ratio. The higher the ratio, the more liquid the firm hence the lesser the liquidity risk and vice versa. It is because the firm has enough assets to cover its current debt. In this study, 5 years average current ratio was On the contrary, BMW charted the lowest average current ratio which is only 10.9948 times. Low liquidity ratio indicates a company is struggling and having hard time to convert its current assets into cash to pay off the debt because low liquidity ratio also means high liquidity risk faced by the company. As liquidity risk in BMW is highest among the other four manufacturing companies in Germany, BMW is suggested to take precautions so that it will not get into insolvency. The overall performance of liquidity risk ratio for the four manufacturing companies in Germany for the whole 5 years (2012) (2013) (2014) (2015) (2016) can be said as inconsistent as the trend shows the declining and rising trend of those ratio. 
AVERAGE COLLECTION PERIOD
Credit risk happen when the customer is unable to meet the debt repayment hence it is said they are defaulted in their loans. In order to determine credit risk, average collection period is calculated by dividing account receivables with the Revenue/360 days.
The ratio obtained will indicate how many days the company managed to collect back its receivables. The higher the ratio, the longer the days taken for company to collect the payments owed by their customer. Meanwhile the company is said to have higher credit risk.
The average collection period for the whole four companies (BMW, Adidas, There are ways for BMW to mitigate the credit risk of their customer so they will not default on their repayment and the company can collect their receivables efficiently.
First and foremost, BMW may adjust the cost of credit according to their borrower credit strength. It means that the borrower only take up the debt according to their capacity and ability to pay back as fast as possible. The company can also exercise the practice of reducing the credit available to higher risk applicants, as they have higher probability of defaulting.
Market Risk Figure 4.4 Economic factors in 5 years in Germany
Market risk is a systematic risk or known as undiversified risk because the risk cannot be eliminated by diversification. Some of the market risk determinants are changes in gross domestic product (GDP), inflation rate, unemployment rate and interest rate. The movement of the determinants in five consecutive years for the four companies are shown in the graph above. GDP is used to measure the monetary value of the goods and services a country produces in a year. GDP in Germany was mostly the same except in 2013 that decline drastically from 1.1 to -0.4%. GDP in 2013 indicates that the economic condition in Germany is declining. This may be caused by the global financial crisis that happens around that time. However, GDP value is increasing drastically to 1.5 in 2014.
A declining trend can be seen from the graph above for inflation rate. This is a good thing to Germany as well as the company, Siemens because a high inflation is not good for the country because it will reduces the value of money except the interest rate is higher than the inflation rate in that particular year. As for the unemployment rate, a similar declining trend is showing. A lower unemployment rate shows that the economy in that particular country is expanding. Besides, the lower the unemployment rate, the more preferred it is. Additionally, the interest rate for the past five years shows a decreasing trend. Interest rate affect the inflation rate of a country directly. Index score were used to determine the corporate governance index of a company to determine the level of compliance of the company towards the principle of corporate governance. The index score was obtained from the annual report of the four companies that was published publicly indicates the transparency of the company. It shows the willingness of the company to disclosure its company information. 9 variables were used to calculate the index score that involved the principles of corporate governance which are accountability, fairness, independence and transparency. Firstly, a variable to determine the accountability of the company is used such as the meeting conduct of the committees in the company. Next, second variables is concerned with the fairness which are gender diversity that were used to determine the company's gender discrimination. Nationality also included to show the concern of the board to determine the nationality diversification of the company's board. The third variables used is based on the independence of the board.
It is to determine the availability of supervisory board, audit committee and risk management committee. The last variable is to determine the transparency of the company by checking the availability of the annual report.
Based on the graph above, it shows the average index score of the four companies 
Beta Figure 4.6 Average beta in 5 years
Beta is a measure of the volatility, or systematic risk, of a security of a portfolio in comparison to the market as a whole. Besides that, beta is also known as beta coefficient.
Beta actually indicates the tendency of a security's return to respond to uncertainty in the financial market. For this study, beta of four manufacturing companies (Siemens, Daimler, BMW and Adidas) for five years duration starting 2012 till 2016 is calculated using standard deviation. The way we interpret beta is by indicator whether it is equal to 1, less than 1 or more than 1. If beta is more than 1, it depicts that the security's price is more volatile than the market. If beta is less than 1, means security is less volatile and if beta is equal to 1, it indicates that security's price move with the market.
The beta for Siemens, Daimler and BMW portrays the ratio of more than 1 (1.342, 1.5415, and 1.8296 respectively). This indicates that the security's price for those three companies is more volatile than the market. Beta for Adidas is less than 1 with ratio of 0.3826 indicating that Adidas security's price is less volatile than the market price. Table of Based on Table 4 .1, average current ratio is strongly positive and significantly correlated to operational risk with p < 0.001. It shows that, any changes in average current ratio will give a big impact on the operational risk or it can clearly state that, when average current ratio increase, the operational risk is also increase. This is because, when the companies is unable to meet their short term debt obligation due to the investor that unable to convert cash quickly with minimum loss, it will make the operational of the companies face a problem too. Companies that does not have enough current asset in order to pay its short term obligations when it's due were face a liquidity risk. Next, beta shows a weakly negative and significantly correlated to the operational risk of the company with p < 0.05.
Beta is used to calculate the market risk. This indicate that, when the market risk decreases, operational risk will influence with the minimal effect. Meanwhile, average collection period also negative and significant correlated with operational risk with p < 0.05. This mean that, when average collection period increase, the operational risk also increase. This is because, when customer default to pay their money to the companies, the companies will having a problem in term of they don't have a enough funds for operational use. Table 4.3  Table of multiple regression coefficients Based on the use of coefficients, the independent variables that has influence on the operational risk can be determined through the identification of significant level of 5% with p-value. P-value < 0.001 indicates that the independent variable has the most influence on the dependent variable. P-value < 0.05 indicates a moderate influence of independent variable on the dependent variable while variable that has p-value < 0.10 has the least influence.
Coefficients
According to Besides that, Beta was found to be negative and has the least significant influence on the operational risk with p-value < 0.10, t = -1.122. Since Beta is used to calculate the market risk, it means that when the risk of the market decreases, it will also influence the operational risk but with a minimal effect. can explain the variance of the operational of the five companies. Besides that, the ANOVA table above shows a significant value of 0.000 which is below the alpha value (p < 0.05).
Model Summary
It indicates that the variable is perfectly significant to represent the model. Thus, the significant value above is an acceptable value that indicates the model of the study are acceptable and reliable.
CHAPTER FIVE DISCUSSION AND CONCLUSION
Introduction
This study aims to determine the firm's operational risk and its determinants among 5 companies in manufacturing industry in Germany. To achieve this objective, firmspecific factors (operational risk, credit risk, liquidity risk and corporate governance) and macro-economic factors (market risk, gross domestic product, inflation, unemployment rate and interest rate) were used in this study. Hence, in this chapter the discussion will be based on the findings in chapter four. Conclusion and recommendations for future research are included in this chapter.
Discussion of result
This study aims to determine the firm's operational risk and its determinants among 5 companies in manufacturing industry in Germany. This study is done to achieve the research objectives as below:
1. To investigate the influence factors of firm's performance effect towards operational risk.
3. To investigate the influence factors of firm's performance and macro-economic factors towards operational risk.
Based on the table of both correlation (Table 4 .1) and coefficient ( (Table 4 . 4) shows that 100% of the model is explained by various from firm-specific and macroeconomics. The ANOVA table that shows a significant of 0.000 indicates that the model is reliable. However, the firm-specific has more impact towards the company which will affect the operational level of the company heavily. So, macro-economic factors does not impact much on the company.
Recommendations
Apart from that, average collection period also has significant relationship with operational risk. There are several ways companies can manage their accounts efficiently.
One way is to establish a clear credit policy. Credit policies help companies track their account debtors consistently that reduce the collection period. These credit policies outline the conditions that customers must follow in terms of the amount of refunds and the time that they have to pay the money. Furthermore, before giving out a customer loan, the company must first make a careful examination of the credit history of the customer.
Customers with bad credit history such as unanswered payments or weak credit should not be allowed for credit purchases. This will reduce the risk of partnerships for companies.
Companies can also set payment terms so customers will know when the payment is accurate (William, 2016) . It is very important for a company to ensure that their company manages their account receivable to avoid operational risk. , the average collection period is said to have a close relationship with operational risk. This is because, if a company fails to earn enough money with the full amount of repayment from the customer, it will be a reason that the operation of the company cannot run due to absence adequate financial resources to finance the operation.
Apart from that, beta also has significant relationship with operational risk. Beta is one of the determinant of market risk. When a company is able to buy a lot of shares for their company, it will have a direct impact on the company's own operations. This is because, the quantity of shares owned by a company represents that the company is able to attract investors to buy their company shares. This will indirectly increase the operations within the company as the company receives substantial financial funds as a result of the sale of shares. With the financial funds, all operating activities of the company are running smoothly, such as company rent payments, payroll to employees and buy a raw material.
Thus it shows that, more company shares sold to investors, the lower the operational risk. 
